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Figure 1. Some of the MuEuCAP staff standing outside the central administration building of the University of Mandalay.

WP.1.1: Information on existing curricula and human/technical resources
of the University of Mandalay
incorporating WP.1.3 Needs Assessment of the University of Mandalay
providing baseline for WP.2.7 Technical up‐date of equipment to support curriculum delivery to
University of Mandalay
BASED ON THE FOLLOWING WORKSHOPS:
5‐7 July 2018 workshop: University of Mandalay
ADDITIONAL ASSESSMENT OF TECHNICAL NEEDS: 10‐14 October 2018 workshop: University of Mandalay
and EQUIPMENT NEEDS: 11 January 2019 University of Mandalay and 17‐19 January, 2019: Myeik
University
1: Work packages 1.1 and 1.3 Results (narrative) (1000 characters)
In July 2019, a workshop took place in the University of Mandalay. Here, information on existing
curricula, human and technical resources (relating to environmental protection) of the Departments
of Botany, Geography, Geology and Zoology of the University of Mandalay was compiled (WP.1.1). A
needs assessment in environmental protection curriculum was initiated (WP1.3). The workshop was
attended by Rectors and Pro Rectors from Mandalay, Myeik and Mawlamyine universities, 33 staff
and students from the University of Mandalay and 5 European staff. To support the monitoring and
evaluation process of the project, the information on the existing courses and syllabi will be used as
a baseline to measure the project’s progress in terms of developing a new curriculum in
environmental protection. Further information was gathered at two subsequent meetings in
October 2018 and January 2019. The latter will help support a technical up‐date of equipment
(WP.2.7), ensuring it is fit for purpose.
2: Anticipated outcome
 Compile information on existing curricula, human/technical resources at the University of
Mandalay (WP.1.1) ‐ to provide baseline to measure milestones of the project and measure
progress from the current curricula in the Departments of Botany, Geography, Geology and
Zoology to the new curriculum.
 Needs assessment in Environmental Protection curriculum (WP.1.3) – survey of the needs/
gaps in order to implement a successful new curriculum in environmental protection.
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Baseline for the technical up‐date of ICT infrastructure and equipment to support curriculum
delivery (WP.2.7) – to ensure that academic and ICT literacy platforms are available and fit
for purpose.

Figure 2. Various contributors addressing the July 2018
workshop on needs assessment of the University of
Mandalay. Above: Prof. Dr Thant Zin, Head of Department of
Zoology, University of Mandalay; (top right): Prof Dr Christoph
Kleinn of the University of Göttingen and (left): Dr Sai Sein Lin
Oo, in‐country project coordinator.

3: Responsible: Project coordinator, project
manager, Myanmar universities contact persons.
The workshops were coordinated by the European
trainers. Myanmar staff were responsible for gathering and presenting all relevant information. All
who attended are listed in the attendance lists for each of the workshops. They include for the 5‐7
July 2018 workshop:
 The Rector of the University of Mandalay (Prof Thida Win) and three Pro Rectors
 The Pro Rector of Myeik University, Prof Ni Ni Oo
 The Pro Rector of Mawlamyine University, Prof Mie Mie Sein
 Five European staff from the University of Natural Resources and Life Sciences (Dr Swen
Renner and Dr Paul Bates); Göttingen University (Prof Christoph Kleinn) and the University of
Extremadura (Dr Martha Fallola and Dr Macarena Cuellar)
 Thirty‐three staff and students from the University of Mandalay.
As part of a follow‐up workshop (10‐14 October 2018) in the University of Mandalay, there was a
further assessment of the equipment needs in the various departments relevant to environmental
protection and biodiversity conservation.
In the third workshop at Myeik University from 17‐19 January 2019 undertook a final assessment of
equipment needs. It was led by Dr Swen Renner and Dr Marcela Suarez‐Rubio from BOKU and
attended by 28 Myanmar staff. The latter came from Myeik University (13 staff from the
Departments of Botany, English, Geography, Geology, Marine Science, Physics and Zoology);
Mawlamyine University (8 staff from the Departments of Marine Science and Zoology) and
Mandalay University (7 staff from the Departments of Botany, Geology and Zoology).
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4: Outcomes/outputs reached
 Baseline information on current curricula, courses and syllabi (MSc) in Botany, Geography,
Geology, and Zoology in the University of Mandalay relating to environmental protection
(WP.1.1) (Appendix 1 and Item 8b on MuEuCAP website Downloads page
https://www.myanmar‐edu.org/downloads)
 Database of needs/gaps in teaching materials in Botany, Geology, and Zoology in the
University of Mandalay in environmental protection (WP.1.3)
 Baseline information to assist with the technical up‐date of ICT infrastructure and equipment
to support equipment delivery (WP.2.7).

Figure 3. Compiling information on the existing curricula in the Department of Geography in environmental protection at
the University of Mandalay (July 2018).

5: Remarks – University of Mandalay ‐ Background Information
Rector: Prof. Dr (Daw) Thida Win
Mandalay University is the second oldest university nationally (after Yangon) and the largest
university in northern Myanmar. It is also the only higher education institution in upper Myanmar
that offers PhD degrees, in addition to the MSc degree. It is led by the dynamic Prof. Dr Thida Win
who welcomes and supports international collaboration.
Facilities include a University Research Centre (established in 2013, though work has only begun on
Histology to date), central library (established in 2013) and online library (established in 2014). A
molecular laboratory for the Zoology Department is currently under construction.
Departments related to the environmental protection include Botany, Zoology, Geography and
Geology, whose research areas include "Biodiversity", "Environmental Science", and “Ecology”.
The Botany department supports 24 staff (namely: two professors, three associate professors, 12
lecturers, five assistant lecturers and two demonstrators) whose related research efforts include
plant anatomy, genetics, plant diversity and environmental sciences.
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Staff within the Zoology department include >50 PhD
holders, and the department accepts >10 PhD candidates
per year. Research undertaken by these candidates currently
include aquaculture and the taxonomy of birds, mammals,
and arthropods. Funding for field work in teaching and
research poses a major challenge.
Faculty members interviewed (and/or holding a short
presentation of their work) included Dr. Thant Zin (Head of
Department, Department of Zoology), Dr. Dolly Wilbur
(Associate Prof. Department of Zoology), Dr. Sai Sein Lin Oo
(Lecturer, Department of Zoology), and Dr Kalayr Lu (Assoc.
Prof. Botany). All suggested that the department has the
capacity to deliver most of the needed subjects for
environmental sciences (particularly the ecology related
Figure 4. Entrance to the Department of
subjects1), with the exception of "Environmental Law",
Botany.
"Integrated Natural Resource Management", "Geographical
Information Systems", "Project Cycle Management" and
"Protected Area Management". However, all existing courses with relevance for environmental
protection need much support in updating methods (e.g., adequate and up‐to‐date biostatistics,
adequate and up‐to‐date research design implementation, adequate and up‐to‐date
supervision/mentoring of Master thesis, …).
Though it was uncertain how many students might enrol in a new environmental protection‐
orientated MSc, the Zoology Department also voiced its intention to propose a new two‐year,
fulltime MSc in "Biodiversity and Environmental Sciences".

Figure 5. Conference room in the Department of Zoology.
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APPENDIX 1: Existing courses in the University of Mandalay relating to Environmental Protection
Botany Department































Course No: Bot 1002
Name of module: Importance of Plants
Teacher(s): Soe Soe Aung, Ng War Win
Type of course: Elective
Level: BSc
ECTs: 3
Curriculum: Botany
Figure 6. Prof. Soe Soe Aung.
Semester/Theory/Practical/Tutorial: 2 2 2 0
Remarks: First Year Zoology Specialization
Learning Outcomes: Basic knowledge plants and biology; to know the economic importance
of plants and their uses for foods, shelters and clothes.
Course description: How is important of plants in the world; morphological characteristics of
useful plants, cereal crops and their nutrient potentials for human being; to know about the
knowledge of bioethanol production from plants; to know broadly about plant materials
using for cloth, wood, paper, fibres and bamboo; to know nature of earth and their
environment; how to function of plants by plant growth hormones.

Course No: Bot 5208
Name of module: Advanced Plant Physiology II
Teacher(s): Soe Soe Aung, Hla Myo Aung
Type of course: Elective
Level: BSc (Hons)
ECTs: 3
Curriculum: Botany
Semester/Theory/Practical/Tutorial: 2 3 2 0
Figure 4. Prof. Soe Soe Aung.
Remarks: Third Year Honours Botany Specialization
Learning Outcomes: To understand the advanced concepts of plant physiology; to monitor
on plant stress and its conditions; to know very well the concepts of plant stress physiology.
Course description: Definition and terms of plant stresses; to understand the functions and
mechanisms of stress occurrences on plants; to know the interactions of plants stress
combinations and plant responses to their environment; to know the detailed about the
individual stress occurrences, tolerant, and resistant of plants; how wo survive and adapt the
plants under stress conditions and its influencing factors.

Course No: Bot 623
Name of module: Plant Boichemistry and Physiology
Teacher(s): Soe Soe Aung, Kyaw Kyaw Sann
Type of course: Core
Level: MSc
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ECTs: 4
Curriculum: Botany
Semester/Theory/Practical/Tutorial: 2 4 2 0
Remarks: First Year MSc Botany Specialization
Learning Outcomes: To know the basic concepts of plant biochemistry and plant physiology
and their environment; to obtain the knowledge of biochemical pathways in plants and their
physiological process and mechanisms.
Course description: Definitions and terms of biochemistry and physiology; how is important
role of intermediate chemical compounds taking part in plants; how to produce ATP
production from plants; to know about the biochemical pathways during photosynthesis,
photo‐phosphorylation and respiration; plant growth hormones response to plants and
environment.

Geography Department























Course No: Geog 1004
Name of module: Geography of Myanmar
Teacher(s): Tin Moe Lwin
Type of course: Elective
Level: BA
ECTs: 3
Curriculum: Geography
Semester/Theory/Practical/Tutorial: 2 3 0 1
Figure 5. Dr Tin Moe Lwin.
Remarks: Geography Minor Specialization
Learning Outcomes: Basic Knowledge of Myanmar, To be familiar with the Physical
Geography of Myanmar, To understand the size and shape, the States and Region within
Myanmar, To Know Cultural background, Demographic factors, Natural Resources, Economic
activities and production, Regional Analysis on the States and Regions.
Course description: Introduction, Location, Size, and Shape, Paleogeography of Myanmar,
Physical bases of Myanmar, Cultural Bases of Myanmar, Demographic factors, Human
Resource Development, Economic activities of Myanmar ( Agriculture, Livestock and Fishery,
Forestry, Mineral Resources and Exploration, Processing and UMfacturing) Regional analysis
on States and Regions of Myanmar (7 States and 7 Regions).

Course No: Geog 321
Name of module: Urban Geography
Teacher(s): Tin Moe Lwin
Type of course: Core
Level: BA
ECTs: 4
Curriculum: Geography
Semester/Theory/Practical/Tutorial: 2 4 0 2
Remarks: First Year Honours Geography Specialization
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Figure 6. Dr Tin Moe Lwin.







Learning Outcomes: To Know Basic Knowledge of Urban Geography, To understand level of
analysis in Urban geography, the global urbanization level, including Developed and
Developing Countries, To know urban system and urbanism, urban Places, To understand
how to do Sustainable Urban Development, and the relationship between economic
development and environmental conditions.
Course description: The Scope of Urban Geography, Defining the Urban, Theories of Urban
Origins, Urban Characteristics of Place, Early Urban Hearths, Urbanization and Urban
Change,
Urbanization and Economic Growth, Urban Systems and Urban Structures, Southeast Asian
Cities, The Quality of Urban Life, Urban Models.











Course No: Geog 714
Name of module: Remote Sensing (RS), GIS, and Field Training
Teacher(s): Tin Moe Lwin
Type of course: Core
Level: PhD
ECTs: 4
Curriculum: Geography
Semester/Theory/Practical/Tutorial: 2 2 2 2
Remarks: Geography PhD Preliminary



Learning Outcomes: To train the students who are able to understand fundamentals and
critical knowledge of Geospatial Technology:, Students are able to Understand: the
definition and fundamental concepts of Geospatial Technology, the definition, History and
usage of Remote Sensing, the electromagnetic energy, The Electromagnetic Spectrum
Interaction of EM energy with other medium types and stages of RS, Information Extraction
from Satellite Image and visualization of Image data, Remote Sensing Projects in Various
Fields, To get the students who are able to understand fundamentals and practical
knowledge of Geospatial Technology especially GIS, To understand some of the case studies
related to: Watershed studies, Flood Studies, Health issues, Security and Defence Studies,
Urban and Infrastructure Development Studies, Disaster Relief / management.
Course description: Definition of RS and GIS, Electromagnetic Radiation, Interaction of Earth
features with EMR, Interaction with the atmosphere, Spectral characteristics. Components
of A GIS, Geographically referenced data, Coordinate system, Data model and data
structure, Spatial data model (vector and raster), Spatial analysis, measurement, query,
attributes based operation, modelling surface, modelling network, Output generation, map
design, map layout, and cartographic symbolization.



Geology Department






Course No: Geol 2104
Name of module: Environmental Geology 1
Teacher(s): Than Than Nu, Hnin Min Soe, Kyu Kyu Mar
Type of course: Elective
Level: BSc
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ECTs: 3
Curriculum: Geology
Semester/Theory/Practical/Tutorial: 1 2 2 0
Remarks: Second Year Geology Specialization
Figure 7. Dr Hnin Min Soe (left) and Dr Kyu Kyu Mar.
Learning Outcomes: Geology and environmental; geology as a science: Basics and definition.;
Understanding the relationship between the natural geological factors and hazards.;
Increasing human population as; the number one environmental; problem.; The concept of
sustainability and; important factors related to the; Environmental crisis.
Course description: Basic knowledge of environmental geology in the fields of natural
hazards (Earthquake, Tsunami, Landslide, Volcanic activities, Flooding); The factors required
to understand to predict and mitigate the potential impacts from hazards; Case studies.

Course No: Geol 2108
Name of module: Environmental Geology II
Teacher(s): Than Than Nu, Hnin Min Soe, Kyu Kyu Mar
Type of course: Elective
Level: BSc
ECTs: 3
Curriculum: Geology
Semester/Theory/Practical/Tutorial: 2 2 2
0
Remarks: Second Year Geology
Specialization
Learning Outcomes: Basic knowledge of
Figure 8. Dr Hnin Min Soe (left) and Dr Kyu Kyu Mar.
ecology in environmental geology and
relationship between ecology and
geology by defining a few terms and principles (species, population, ecological community,
habitat); Water and soil pollution: Pollutants (oxygen demanding waste, pathogenic
organisms, nutrients, oil, toxic substance); Factors (naturally or human activities) to cause
water pollution, to minimize or control the problem, water quality monitoring. Waste
disposal: Sanitary landfill, incineration, recycling, toxic waste disposal.
Course description: Basic concepts of ecology and linkages to geology; Water pollution:
definition and some of the common water pollutants.; Water pollution problems: cultural
eutrophication, acid mine drainage and metal leaching; Some of the important issues related
to water quality; standards.; The relationship between waste disposal and pollution (water,
soil and air); Factors required to consider for site selection and waste disposal method to
mitigate pollution.

Course No: Geol 612
Name of module: Environmental Geology
Teacher(s): Than Than Nu, Kyu Kyu Mar
Type of course: Elective
Level: MSc
ECTs: 3
Curriculum: Geology
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Figure 9. Dr Kyu Kyu Mar.







Semester/Theory/Practical/Tutorial: 2 4 2 1
Remarks: First Year MSc Geology Specialization
Learning Outcomes: Understanding the potential environmental problem depends on the
nature of geology, lithology, mineralogy and method of mining; Understanding the acid‐
generating minerals and acid consuming minerals and prevention or minimizing of ARD and
metal leaching; Factors to be consider in disposal of mine wastes and tailing storage pond to
control or minimize potential environmental problem; Some of the important issues related
to; water quality standards; Understanding the processes by which; groundwater may
become polluted; and how polluted water may; be treated.
Course description: Physical impact of mining activities: changes in landform, water erosion,
slope failure and landslide; Chemical impact: Mine wastes (waste rocks, tailings. etc., ); Mine
effluent, acid rock drainage (ARD), metal leaching; Water and soil pollution; Mine waste
management; tailing management, water management; Environmental impact of dams and
roads, etc.; Case studies.

Microbiology Department










Course No: MB 623
Name of module: Microbiology of Fermented Foods
Teacher(s): Soe Soe Aung, Tin Myo Tun
Type of course: Elective
Level: MSc
ECTs: 3
Curriculum: Food Microbiology
Semester/Theory/Practical/Tutorial: 2 4 2 1
Remarks: First Year MSc Microbiology Specialization



Learning Outcomes: To know the food safety and food management; how is important of
microbial activities of fermented foods and contaminated water; why we should prevent
microbial diseases for survival.
Course description: To know the concepts of water borne diseases and food born diseases;
diseases causes of pathogens; food production methods; food spoilage and fermented foods
and contaminated water and sewage water; the diagnosis of disease carriers via. Bacteria,
fungi and virus; how to make a wine and fermented foods for safety and their management.



Figure 10. Prof. Soe Soe Aung.

Zoology Department










Course No: Zool 1001
Name of module: Ecosystem II
Teacher(s): Nang Aye Aye Shein
Type of course: Elective
Level: BSc
ECTs: 3
Curriculum: Environmen tal Science
Semester/Theory/Practical/Tutorial: 2 3 2 n/a
Remarks: First Year Micrbiology Specialization
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Figure 11. Dr Nang Aye Aye Shein.





























Learning Outcomes: Basic knowledge of ecology and ecosystem; Behavioral ecology as
required form environments; Concept of an ecosystem.
Course description: Structure and functions; Producers, consumers and decomposers;
Energy flow; Food chains, food webs and ecological pyramids; Forest ecosystem; Grassland
ecosystem; Desert ecosystem and aquatic systems.

Course No: Zool 2112
Name of module: Herpetology
Teacher(s): Kyaw Htet Kaung, Nyunt Lwin
Type of course: Core
Level: BSc
ECTs: 4
Curriculum: Zoology
Figure 12. Dr Kyaw Htet Kaung (left) and Dr Nyunt Lwin
Semester/Theory/Practical/Tutorial: 2 3 2 n/a
Remarks: Second Year Zoology Specialization
Learning Outcomes: Understand the nature and biology of diverse herpetofauna species and
interpret the ecological requirements and conservation status of these animals
Course description: Amphibian, General feature of the class amphibian, Classification of
order and suborder, Characteristics of each species ( 3 frogs, 1 toad, salamander and
caecilian only one, Reptile, characteristics of class reptilia, Classification of subclass, order
and suborder, Morphology and physiology, Characterises of each species (4 snakes, 1 lizard,
1 tortoise, 2turtle and only one crocodilian).

Course No: Zool 2113
Name of module: Ornithology I
Teacher(s): Nay Myo Hlaing, Nwet Nwet Win
Type of course: Core
Level: BSc
ECTs: 4
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 3 2 n/a
Remarks: Second Year Zoology Specialization
Learning Outcomes: Understanding basic knowledge Figure 13. Dr Nay Myo Hlaing.
of birds, understanding of basic bird groupings,
knowledge of higher level classification and basic knowledge of identification, knowledge of
birds' external and internal structures.
Course description: How birds derived and their characteristics (Evolution of birds and
characteristics), different group of birds according to beak and feet types, Classification of
Modern birds (True birds) to order and family levels, Structure of and functions of organ
systems (Fowl), egg formation and early development of birds.
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Course No: Zool 2114
Name of module: Mammalogy I
Teacher(s): Nang Aye Aye Shein
Type of course: Core
Level: BSc
ECTs: 4
Curriculum: Zoology
Figure 14. Dr Nang Aye Aye Shein.
Semester/Theory/Practical/Tutorial: 2 3 2 n/a
Remarks: Second Year Zoology Specialization
Learning Outcomes: Mammals are classified with using common features; the integration of
form and function in the evolutionary development; Diversity of mammalian forms; the
feeding apparatus; focusing on the capturing; processing of Food are learnt; Internal
processes are regulated by the nervous and endocrine system; life history features of
Mammals are studied.
Course description: To know the characteristics of Mammals; To understand the dynamics of
locomotors processes in mammals with the arrangement of structures and their functions;
To learn the modes of deeding and foraging strategies in mammals; To study some general
aspects of two body control systems that are unique to mammals.

Course No: Zool 3115/3215
Name of module: Toxicology
Teacher(s): Naw Dolly Wilbur, Ni Ni
Win
Type of course: Elective
Level: BSc, BSc (Hons)
ECTs: 3
Figure 15. Prof. Naw Dolly Wilbur (left) and Dr Ni Ni Win.
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2
2 2 n/a
Remarks: Third Year/ First Year BSc (Hons) Zoology Specialization
Learning Outcomes: Understand a broad set of toxicology knowledge concerning the
fundamentals in the basic areas of toxicology, Demonstrate and understanding of legal,
regulatory and ethical considerations relating to toxicology within the broader societal
context, Obtain knowledge of sources, levels and mechanisms of action for toxic substances,
Knowledge of effects of toxic substances on cellular levels, individual health and on natural
populations and communities.
Course description: Toxicology is the scientific study of adverse effects that occur in living
organisms due to chemicals. It involves observing and reporting symptoms, mechanisms,
detection and treatments of toxic substances, in particular relation to the poisoning of
humans. It also includes environmental agents and chemical compounds found in nature as
well as pharmaceutical compounds that are synthesized for medical use by humans. These
substances may produce toxic effects in living organisms including disturbance in growth
patterns discomfort, disease and death.
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Course No: Zool 621
Name of module: Animal Physiology and Endocrinology
Teacher(s): Khin Mya Mya, Moe Moe Khine
Type of course: Core
Level: MSc
ECTs: 4
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 4 n/a 2
Remarks: First Year Master Zoology Specialization
Figure 16. Dr Moe Moe Khine.
Learning Outcomes: Integrated understanding of
physiological mechanisms, appreciation of how the parts of body are linked into a whole
function.
Course description: What is Physiology Definitions and Introduction; Cellular physiology and
Homeodtasis with examples. Physiology of digestion, Physiology of respiration, Physiology of
Cardiovascular System, Physiology of Excretion and Osmoregulation, Physiology of muscle
contraction, Physiology of Reproduction. Endocrinology Chemical coordination
endocrinology system; mechanisms of hormone action, Vertebrate endocrine glands and
hormones.

Course No: Zool 622
Name of module: Environmental Studies
and Conservation Management
Teacher(s): Moe Moe Aung, Than Than Swe
Type of course: Core
Level: MSc
ECTs: 4
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 4 n/a 2
Figure 17. Dr Moe Moe Aung.
Remarks: First Year Master Zoology Specialization
Learning Outcomes: Apply knowledge to solve problems related to wildlife conservation and
management. Implement wildlife conservation and management relates to the economy
and environment, both currently and in the future. Critically evaluate current event and
public information related to wildlife conservation and management as being scientifically
based or opinion based and contributes to the knowledge base of information.
Course description: Environmental Studies, Environmental Ethics, Earth and Life (Earth
system and Resources), water pollution and water related disease and disasters, Earth
resources and man, Climate change, environmental hazards and Ecosystems. Definition of
the term conservation and biodiversity. Species Dispersal, dispersion and distribution. What
is the best ways to conserve biodiversity? Conservation strategies. Biodiversity hotspots.
Conservation in practice. Effect of (habitat change and fragmentation, commercial hunting,
pest control, competition with introduced species, environmental contaminant).
International conservation (IUCN Red Data Books, the role of CITES). Management.
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Course No: Zool 623
Name of module: Evolutionary Biology
Teacher(s): Thant Zin
Type of course: Core
Level: MSc
ECTs: 4
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 4 n/a 2
Remarks: First Year Master Zoology Specialization
Figure 18. Prof. Thant Zin.
Learning Outcomes: To understand the relation of chemical
evolution and biological evolution. To understand the phylogeny and speciation.
Course description: Evidence of evolution; Speciation through isolation; Patterns in
evolution; Five agents of evolutionary change; Biology of evolution.

Course No: Zool 624
Name of module: Invertebrate Immunology
Teacher(s): Naw Dolly Wilbur, Nang Aye Aye Shein,
Ni Ni Win
Type of course: Core
Level: MSc
ECTs: 4
Figure 19. Prof. Naw Dolly Wilbur and Dr Nang
Aye Aye Shein.
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 4 n/a 2
Remarks: First Year Master Zoology Specialization
Learning Outcomes: Understanding the immune defences of invertebrate; gain the
Knowledge of microbes diversity and their role in the field of Immunology. Concepts and
necessary background hypotheses in immunology, biodiversity, managing and efficiency
control in nature conservation.
Course description: What is animal immunology basics and definitions; Immunology is a
science that deals with the immune system and the cell mediated and humoral aspects of
immunity and immune response. Mechanism of immune modulation by Fasciolar hepatica:
The impact if the innate immune cells on the developing immune response. Neuroendocrine
control of immune response. during helminth infection immunomodulation by parasitic
Helminths and its therapeutic exploitation.

Course No: Zool 711
Name of module: Animal Behaviour
Teacher(s): Naw Dolly Wilbur
Type of course: Core
Level: PhD
ECTs: 4
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 3 n/a 2
Remarks: Zoology PhD Preliminary

Figure 20. Prof. Naw Dolly Wilbur.
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Learning Outcomes: Basic knowledge of Behaviour in the fields of animal ecology and behavioural
ecology as required for environmental protection; gain understanding the interaction between
humans and animals. Essential concepts in ecology and applying them to current issues. Logic of
science is powerful, understandable and beautiful, Understanding monitoring of animals and plants,
Course description: What is animal behaviour? Definitions; scientific study of wild and wonderful
ways in which animals interact with each other, with other living begins, and with environments,
behavioural ecology and evolution. evolution of altruism, evolution of Social behaviour, evolution of
communication, avoiding predators and finding food, evolution of reproductive behaviour, Parental
care, The developmental basic of behaviour, especially role of genes play as proximate factors
underlying animal behaviour. Evolution, nervous systems, and behaviour. evolution of Human
behaviour.

Course No: Zool 714
Name of module: Biostatistics
Teacher(s): Thant Zin
Type of course: Core
Level: PhD
ECTs: 4
Curriculum: Zoology
Semester/Theory/Practical/Tutorial: 2 3 n/a 2
Figure 21. Prof. Thant Zin.
Remarks: Zoology PhD Preliminary
Learning Outcomes: To understand the concept and knowledge of biostatistics in the analysis of
biological attributes and its related environmental factors, To apply the statistical tests to solve the
biological problems such as similarity or differences of biological parameters within the same species
as well as among the different species relation with environmental parameters.
Course description: Sampling basics and definitions, sampling variation and bias, sampling
techniques; Basis of statistical inference; Tests of significance and estimation, large samples, small
samples; Linear regression and correlation, correlation coefficient, regression equation; The Chi‐
square test; Analysis of variance, The F‐test, One‐way ANOVA, extension to Two‐way ANOVA;
Nonparametric or distribution free statistical tests.
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APPENDIX 2: WP1.3 Needs Assessment of the University of Mandalay
The needs for the University of Mandalay are comparable to those of Myeik and Mawlamyine
Universities.
Curriculum: In general, elements of courses within the existing curricula can be adapted and
enhanced to provide a good delivery of an Environmental Protection curriculum. Only a small
number of new courses are required. As WP2 is developed, it will become apparent that some will
be developed by splitting topics from existing courses.
Staff needs: As in all 3 universities, almost all staff of the University of Mandalay require skills
upgrading before they can supervise an MSc in Environmental Protection to an international
standard. Technical/scientific skills are most needed in the following aspects:
 Developing a research question and literature research
 Developing a testable hypothesis
 Selecting measurable indicators
 Planning of analysis and statistics
 Design of empirical study
 Preproposal and presentation
 Sampling/fieldwork
 Statistical analysis
 Writing report/paper.
These skills will be enhanced in WPs2 and 3. At the same time, the project will seek to upgrade the
soft/transferable skills of University of Mandalay staff.

Figure 22. Some of the limited technical equipment available in the Zoology Department, University of Mandalay.

Technical needs: Most technical equipment in the University of Mandalay is of limited quality and
quantity. There are some microscopes and simple equipment for dissections and other standard
procedures but much/most equipment which is associated with a European or Southeast Asian
university in Thailand or Malaysia is absent. That said, the Department of Zoology is currently having
built a molecular laboratory.
ICT needs: Most staff and many students have their own laptops. Most seminar rooms have a LCD
projector of varying quality. IT communication (LAN network access and infrastructure) is absent,
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Figure 23. Top row: Microscopes in the Department of Zoology; 2nd row (left): the new Molecular laboratory in the
Department of Zoology, which is currently under construction; (right): a typical classroom with LCD projector in the
Department of Botany; 3rd row (left): some of many out‐of‐date books in the University of Mandalay’s central library;
(right) access to some digital libraries is available; 4th row (left): there is an internet room in the central library; (right) a
typical stack of books in the library.

own servers are absent, access to "EduRoam" or other networks of international standard are not
yet available.
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Library resources: Library resources are challenging. Many of the books are out‐of‐date and,
although there is some very limited access to e‐learning, in general there is little or no access to the
web of science or any other web‐based resources, such as online libraries. Access to scientific
journals, which are not open access, is only through international co‐operation.
Language skills: The majority of staff and students at the University of Mandalay have limited
English skills. Most can understand English if spoken slowly; some are shy to speak English and
many/most struggle to write scientific English. A minority speak English fluently and have excellent
comprehension; a small minority are unable to speak English to any extent.
Gender, ethnic background: The vast majority of staff in the University of Mandalay in the subject
areas with which MuEuCAP is involved (Departments of Botany, English, Geography, Geology,
Zoology), including senior staff are female. The Rector of the University of Mandalay is female as too
are the majority of students ‐ undergraduate and especially postgraduate. Ethnicity is a difficult
subject in Myanmar but University of Mandalay staff and students within the MuEuCAP group are
from Buddhist (majority) but also Christian and Moslem. They are drawn from a broad geographical
area representing almost all regions of the country.
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